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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A132showing no statistical differences between regions. In vitro osteo-
genic potential of MSCs from knee joints, expressed as CFU-O efﬁ-
ciency, was very high without signiﬁcant differences between
nonsclerotic (91.8±1.6%) and sclerotic (91.6±3.4%) tissues. For the hip
we also did not ﬁnd signiﬁcant statistical differences comparing
nonsclerotic (69.8±5.6%) and sclerotic (56.0±19.1%) tissues; but their
osteogenic potential was signiﬁcantly reduced (p<0.05) compared
with MSCs from knee joints. Efﬁcient induction of osteogenic differ-
entiation was corroborated by quantitative assays, demonstrating a
5.4- and 4.2-fold increase of ALP activity in nonsclerotic and sclerotic
MSCs, respectively. Interestingly, in ﬁve out of six donors signiﬁcant
differences were found in ALP activity between nonsclerotic and
sclerotic MSCs. Unexpectedly, in vitro mineralization was absent in
nonsclerotic MSCs of all donors. Sclerotic MSCs demonstrated a
blunted mineralization phenotype, evidenced by absence of Alizarin
Red staining in six donors, mild staining in two donors and strong
mineralization in a single donor.
Conclusions: Our ﬁndings suggest that MSCs derived from OA sub-
chondral tissues adopt an aberrant osteoblastic phenotype upon
osteogenic induction. Differential ALP activity and hypomineralization,
characteristics of OA subchondral bone sclerosis, appear stably
imprinted in tissue-resident osteoprogenitors.Cartilage Biology & Biochemistry
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LOSS OF ANP32A INCREASES SEVERITY OF OSTEOARTHRITIS IN
DIFFERENT MOUSE MODELS
F.M. Cornelis, L. Storms, R.J. Lories. KU Leuven, Leuven, Belgium
Purpose: Osteoarthritis is one of the most common chronic muscu-
loskeletal disorders and a cause of serious morbidity and disable-
ment, particularly in the elderly population. The disease can be
conﬁned to one or more joints, but can also be generalized. Pro-
gressive damage to the articular cartilage and bone leads to pain and
loss of joint function. The current therapeutic strategies are limited:
changes in lifestyle and appropriate exercise and use of painkillers
and anti-inﬂammatory medication. Eventually, in many cases, joint
replacement surgery may be required, especially for the larger joints.
The development of osteoarthritis is very complex, due to the acti-
vation of several signaling pathways in the different tissues com-
posing the joint, and is inﬂuenced by both genetic and acquired or
environmental risk factors. We have recently described an association
between polymorphisms in the ANP32a gene and osteoarthritis.
Anp32a (acidic leucine-rich nuclear phosphoprotein 32 family
member a) functions as a tumor suppressor gene and a regulator of
gene transcription. It is also implicated in the stabilization of RNA,
intracellular transport and apoptosis. Moreover, Anp32a associates
with Axin-1 and Phosphatase 2A, molecules that exert a regulating
role in the Wingless-type signaling (Wnt) pathway. Wnts are key
players in embryonic development with effects on cell differentiation,
proliferation and migration. Wnt signaling is also critical for the
induction as well as the maintenance of skeletal tissues, is involved in
the very early stages of joint formation and appears to be re-activated
during adult joint homeostasis.
Methods: Different established mouse models for osteoarthritis (OA)
were introduced in Anp32a knockout mice. These include papain-
induced arthritis, which is characterized by direct cartilage proteogly-
can loss, and DMM-induced arthritis, which is a surgical model of
meniscus destabilization, leading to uni-compartimental arthritis,
caused bymild instability of the knee. Severe instability of the knee was
caused by affecting collagen-rich structures in a collagenase-induced
arthritis model. A last model mimics Il1-driven inﬂammatory arthritis.
A transcriptome analysis to study molecular changes in the articular
cartilage of mice deﬁcient in Anp32a was also performed. RNA was
isolated from articular cartilage of the tibial plateau of knees and used in
a microarray study to compare gene expression with cartilage from
normal wildtype C57Bl/6 mice. Four C57Bl/6 wild type (WT) and 4Anp32a-/- mice RNA samples were analyzed on Affymetrix Mouse 430
2.0 chips.
Results: In the DMM- and collagenase-induced OA models, absence
of Anp32a resulted in increased cartilage damage, contributing to
the development of osteoarthritis. In the papain-induced OA model,
a trend for increased cartilage damage was observed in the
Anp32a-/- mice. Induction of the mBSA OA model in the Anp32a-/-
mice lead to increased inﬂammation and bone erosion. Several
genes related to chondrogenesis, to the development of OA and to
the Wnt signaling pathway were identiﬁed in our transcriptome
analysis.
Conclusions: Our analysis provides evidence for an important role for
Anp32a in joint homeostasis and highlights the complex biology ofWnt
signaling in the joint.
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HIF1a/b-CATENIN COMPLEX IS A TRANSCRIPTIONAL REPRESSOR OF
MMP13
W. Bouaziz y, J. Sigaux y, D. Modrowski y, C. Marty y, S. Provot y,
H.-K. Ea y,z, M. Cohen-Solal y,z, E. Hay y,z. y INSERM U1132, Paris, France;
zUniv. Paris-Diderot, Paris, France
Purpose: Activation of Wnt/b-catenin pathway triggers chondrocyte
catabolism andMMP13 activation that contribute to osteoarthritis (OA).
The mechanism of down-regulation of Wnt/b-catenin pathway in car-
tilage homeostasis is unknown. Because chondrocytes are in a hypoxic
environment that is lost in OA, we speculated that Hypoxia Inducible
Factor 1a (HIF1a) inhibits Wnt signaling and chondrocyte catabolism.
Therefore, we here investigated the interaction of b-catenin/TCF4 and
the molecular regulation of Mmp-13 in articular chondrocytes and in
OA mice
Methods: Primary murine chondrocytes from WT and DHIF1a
were cultured with Wnt3a in normoxic (21% O2) and hypoxic (1%
O2) conditions and analyzed the expression of catabolic markers.
The binding of TCF4 to Mmp-13 regulatory regions was assessed
in Chip assay in both conditions. To determine the impact of the
interaction of Wnt and HIF1a in healthy cartilage and in OA,
DHIF1achon and ﬂ/ﬂ HIF1a underwent DMM and received artic-
ular injection of PKF 118-310, an inhibitor of b-catenin and TCF4
interaction.
Results: Hypoxia prevented the increase in Mmp-13 and the decrease
in Col2 and ACAN expression induced by Wnt. Blocking HIF1a by siRNA
or cre-recombinase enhanced the expression of Mmp-13, but not Col2
expression suggesting that HIF1a regulated catabolic rather than
anabolic genes. In hypoxic chondrocytes, Chip assay revealed that
HIF1a lowered b-catenin/TCF4 transcriptional activity and the
expression of Mmp13. Indeed, HIF1a interacted with b-catenin which
displaced TCF4 from Mmp13 regulatory sequences. Moreover, DMM
resulted in decreased HIF1a expression in articular cartilage of control
mice. Furthermore, cartilage lesions were higher in DHIF1achon mice
submitted to DMM along with higher expression of b-catenin and
Mmp13. Local administration of PKF 118-310 in DHIF1achon reduced
Mmp13 expression and prevented cartilage lesions. These results
showed that HIF1a limited cartilage breakdown by blocking the
binding of b-catenin to TCF4 subsequently leading to a lower Mmp-13
activation.
Conclusions: We show here that HIF1a forms a complex with b-
catenin that acts as a negative regulator of Wnt signaling and
Mmp13 transcription. Therefore, targeting the interaction is a new
approach to reduce chondrocyte catabolism and prevent from
osteoarthritis.
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CARTILAGE PERMEABILITY ASSESSMENT BASED ON PROTEOMIC
ANALYSIS OF PLASMA PROTEIN PENETRATION
M.-F. Hsueh y, A. Khabut z, S. Kjellstr€om x, P. €Onnerfjord z, V.B. Kraus 4.
yDept. of Pathlogy, Duke Univ., Durham, NC, USA; zDept. of Clinical Sci.,
Lund Univ., Lund, Sweden; xDept. of Biochemistry and Structural Biology,
Lund Univ., Lund, Sweden; kDept. of Med., Duke Univ., Durham, NC, USA
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A133Purpose: Articular cartilage contains proteins belonging to the
insoluble collagen superfamily and collagen-associated proteins
which form the structural framework of cartilage. Proteoglycans and
other important proteins, albeit in minor amounts, together ﬁll in
the mesh. The highly cross-linked nature of the cartilage restricts,
to a degree, access and inﬁltration of non-cartilage proteins from
synovial ﬂuid into cartilage. In this study, we utilized proteomic
methodology to comprehensively monitor the degree of plasma
protein penetration into cartilage in health and disease. We
hypothesized that aging and joint damage would alter the degree
and depth of plasma protein inﬁltration in cartilage thereby
providing an index of cartilage permeability. The goal of the project
was to evaluate cartilage permeability in different joints and
disease and also to identify plasma proteins with special binding
patterns.
Methods: We collected hip and knee cartilage samples (both
healthy and osteoarthritic) as surgical waste from surgical repair of
trauma or joint replacement. Serial transverse frozen sections of
12mm thickness were generated at different depths (superﬁcial,
middle and deep layers) from the cartilage surface. To avoid the
confounding background by intracellular proteins, chondrocytes
were depleted by performing one rapid freeze/thaw cycle in hypo-
tonic solution. We performed chaotropic quanidine-HCl (Gu-HCl)
extraction to obtain extractable proteins from these cartilage sec-
tions. All batches of extracts were then processed for mass spec-
trometry analysis. The experiments were performed with an EasyLC
nanoﬂow HPLC (Proxeon Biosystems, Odense, Denmark) connected
to a LTQ-Orbitrap Velos Pro mass spectrometer (Thermo Fisher
Scientiﬁc) equipped with a nanoEasy spray ion source (Proxeon
Biosystems, Odense, Denmark).
Results: Analysis of extracts produced from tissue harvested at
different depths within cartilage revealed that non-matrix proteins,
originating in the plasma, could be detected within the cartilage
tissue. Plasma proteins could be found even in the deep region of
cartilage. Interestingly, immunoglobulins and albumin could be
found in greater amounts in arthritic knee cartilage compared with
non-arthritic knee cartilage (Figure 1). Although these two proteins
were less abundant in deep hip cartilage compared with non-
arthritic hip cartilage the amount of both proteins declined with the
distance from the cartilage surface in all types of cartilage. This
suggested, as expected, that cartilage was more permeable in the
superﬁcial compared with deeper layers. These results also sug-
gested that these proteins likely do not speciﬁcally cross-link
to cartilage matrix proteins since their distribution pattern followed
the intrinsic nature of cartilage permeability. In contrast, ﬁbrinogens
were less abundant in knee arthritic cartilage tissues compared
to healthy cartilage, especially in the deep region (Figure 2).
Generally, the amount of ﬁbrinogen declined with the distance
from the superﬁcial layer. However, in healthy hip cartilage, this
pattern was reversed; the amount of ﬁbrinogen increased with the
distance from the surface. In hip OA cartilage, ﬁbrinogen was only
detected in the superﬁcial layer but was undetectable in the deeper
region.
Conclusions: These results demonstrate that cartilage permeability is
altered as a result of cartilage degradation in OA. This alteration dif-
fered by joint site. Plasma proteins that are enriched in the deeper
regions of cartilage may be involved in speciﬁc interactions with
matrix proteins and thus remain in the deeper region. Further targeted
quantitative proteomic analysis with larger sample number can
improve the understanding of plasma protein distribution. This
experimental system could lead to new insights into the feasibility of
plasma proteins to enhance or inhibit cartilage degradation. These
results would also have important implications for drug penetration
into cartilage.Figure 1. Plasma proteins identiﬁed in cartilage. Rank: a higher ranking
represent higher levels in comparison to the other proteins within that
particular sample (i.e. ranking over total number of proteins identiﬁed).
SUP: superﬁcial; INM: intermediate; DEP: deep layer.
Figure 2. Fibrinogen identiﬁed in cartilage. Rank: a higher ranking rep-
resent higher levels in comparison to the other proteins within that
particular sample (i.e. ranking over total number of proteins identiﬁed).
NA: not detected. SUP: superﬁcial; INM: intermediate; DEP: deep layer.
